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Abstract
[bookmark: OLE_LINK42][bookmark: OLE_LINK43]AIM: To investigate the efficacy of a standard triple therapy (comprising rabeprazole, clarithromycin, and amoxicillin) for Helicobacter pylori (H. pylori) eradication, noting factors that influence the outcome and documenting any adverse events.

METHODS: Following institutional ethical approval, fifty consecutive and consenting symptomatic patients with evidence of H. pylori infection by either a positive urea breath test (UBT) and/or a CLO test who presented to the Gastroenterology clinic of Lagos State University Teaching Hospital between 2012 and 2013 were recruited into the study. Patients were openly randomized to either a 7-d or a 10-d regimen of amoxicillin 1 g, clarithromycin 500 mg and rabeprazole 20 mg twice daily. The extent of symptom resolution was noted following the treatment, and at the end of one month after the completion of treatment, a repeat UBT was performed in each patient to document the eradication of the infection. All data (demographics, symptoms, and eradication rates) were collated and analyzed with SPSS version 18.

RESULTS: Forty-seven patients completed the study (three were excluded from the analysis for breaching the study protocol). The patients included 18 males and 29 females within the age range of 13 to 80 years (mean 43.7, SD 16.8). The clinical features of the study subjects were dyspepsia, reflux symptoms and features of gastrointestinal bleeding. The average eradication rate was 87.2%. Eighteen subjects were enrolled in the 7-d arm, while 29 were in the 10-d arm. There was no statistically significant difference in the age or sex distributions of the two arms. There was no significant advantage of the 10-d treatment duration over the 7-d duration (P = 0.78), and the eradication outcomes were not influenced by the gender or age of the subjects. No adverse effects were reported in either arm.

CONCLUSION: The triple therapy regime, employing a combination of amoxicillin, clarithromycin and rabeprazole, showed great efficacy and safety in the eradication of H. pylori, and this outcome was not influenced by gender or age. No difference was observed between the 7-d and 10-d regimens.
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Core tip: Helicobacter pylori (H. pylori) infection is widespread in Nigeria, along with the associated risk of serious gastroduodenal diseases, including gastric cancer. The use of different eradication therapies for H. pylori is commonplace, as no consensus exists regarding the optimal treatment regimen, despite guidelines and recommendations. This lack of consensus is most likely due to the lack of evidence-based data, and the findings in this report may help to fill this gap.
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INTRODUCTION
[bookmark: OLE_LINK44][bookmark: OLE_LINK45]Helicobacter pylori (H. Pylori) are gram-negative spiral bacteria that reside within the gastric mucosa and are implicated in the etiopathogenesis of a number of gastroduodenal diseases[1]. Although many infected persons do not experience clinically meaningful sequelae, many others develop serious gastrointestinal-related conditions, including gastric cancer. There is a high prevalence of this infection in developing countries, including Nigeria, where reports indicate a prevalence ranging from 45% to 64% among adult dyspeptics, depending on the diagnostic criteria employed[2,3]. Several guidelines for the eradication of this infection have been published by different professional groups in different geographical settings, including the European consensus report and the World Gastroenterology Organization[4,5]. The aim of H. pylori eradication is to reduce the lifetime risk of peptic ulcer disease and possibly of gastric cancer. The test and treat strategy has been advocated in a setting of high H. Pylori prevalence (> 20%) and low gastric cancer risk[6]. The urea breath test (UBT), which uses essentially (13C) urea, remains the best test to diagnose an H. pylori infection due to its high accuracy and ease of use[7]. When endoscopy is performed, biopsy-based tests, such as the rapid urease test, histology and culture, can be carried out. Hitherto, the UBT as a diagnostic tool has not been widely employed in Nigerian settings; poor accessibility, which includes costs and availability, is partially responsible for this scenario. The current H. Pylori treatment guidelines suggest the use of triple therapy [usually a PPI, amoxicillin, and clarithromycin (standard triple therapy)] as the first-line therapy for a duration ranging from 7 to 14 d[6]. Other combinations involving the use of metronidazole may be used, depending on the local resistance pattern. Extending the duration of treatment from 7 to 10-14 d has been shown to increase the success rate of eradication[8]. Other first-line therapies include the quadruple therapy, which involves the addition of a bismuth compound; although this approach is cheaper while having a similar efficacy, more side effects are associated with poor compliance[5] when compared with the PPI. These side effects were later associated with a low rate of transient and asymptomatic serum aminotransferase elevations and represent a rare cause of clinically apparent liver injury[9] The choice of an eradication regimen is often influenced by such factors as efficacy, adverse effects, cost, compliance, and local resistance patterns. Earlier studies indicated a high rate of metronidazole and amoxicillin resistance in our setting[10]. The empirical use of eradication therapy has become commonplace in our setting, following the NIH consensus statement[11] on testing and treatment strategies for H. pylori. Often, no retesting is performed to ensure that the eradication of the infection has been accomplished following treatment. Presently, no consensus exists on the choice of an optimal eradication regime in Nigeria, despite the guidelines[5] and recommendations made in view of differing antimicrobial sensitivity patterns across and within different geographical settings. We set out to investigate the efficacy of the standard triple therapy regimen (comprising rabeprazole, clarithromycin and amoxicillin).

MATERIALS AND METHODS
From June 2012 to August 2013, we recruited subjects into this randomized, controlled trial, carried out at the Gastroenterology Unit of The Lagos State University Teaching Hospital, Ikeja Nigeria.
Inclusion criteria were the following: (1) Persons who presented to the unit with upper GI symptoms, such as dyspepsia, upper GI bleeding, or gastroesophageal reflux symptoms (heartburn); and (2) Persons with evidence of H. pylori infection. H. pylori infection was said to be present based on either a positive UBT or CLO test. The UBT test was carried out using the Kibion heliprobe machine and involved the ingestion of 13C labeled urea (helicap) after six hours of fasting and the subsequent exhalation into a breath card. The amount of exhaled 13C is measured by the heliprobe breath analyzer. The details of measurement are given according to the manufacturer’s protocol[12].
The exclusion criteria are stated below: (1) Persons with upper GI symptoms who were already on antisecretory drugs, including PPI or antibiotics; (2) Persons with upper GI symptoms who were acutely ill and required hospitalization; and (3) Persons who refused consent. Using an estimated eradication rate of 85% based on previous reports[13] of triple therapy and a degree of accuracy of 0.1, a sample size of 49 was calculated using the formula N = Z2 pq/d2 , where N = the required sample size, Z = the standard normal deviation (usually set at 1.96 to correspond to the 95%CI), p =the proportion in the target population estimated to have a particular characteristic, q = 1- p, d = the degree of accuracy desired set at 0.1. Following institutional ethical approval and written informed consent, the study’s participants were consecutively recruited. Alternate patients were openly randomized to either a 7- or 10-d course of the eradication regimen. They were instructed not to use any antibiotic or other antisecretory drugs, including proton pump inhibitors, during the study period and to report any adverse reactions to the principal investigator, whose contact information was shared with all of the participating subjects. The 10-d regimen arm involved use of rabeprazole 20 mg, amoxicillin 1 g and Clarithromycin 500 mg twice daily for 10 d, while the 7-d treatment arm used the same combination of drugs and dosages but for 7 d. At the end of 1 mo following the completion of the treatment, a repeat UBT was performed on each patient to document the eradication of the infection.
The outcome parameters for this study are symptomatic improvement and successful eradication. Symptomatic improvement refers to the resolution of the initial presenting symptoms. Successful eradication was said to be present if the repeat UBT at one month following the completion of treatment was negative. Statistical analyses were performed with SPP version 18. The test statistics used included Student’s t test for the comparison of quantitative data and the Chi square test for the comparison of qualitative variables. A P value of ≤ 0.05 was deemed significant.

RESULTS
Forty-seven patients completed the study, as three of the patients (2 from the 7-d arm and 1 from the 10-d arm) dropped out of the study (2 for using other proton pump inhibitors and 1 for not adhering to the study protocol). Thus, the non-compliant patients were excluded from the analysis. The study group was made up of 18 males and 29 females within the age range 13 to 80 years (mean 43.7 SD 16.8). The clinical features of the study subjects are given in Figure 1. The average eradication rate was 87.2%.
Adverse effects. No adverse effects were reported in either arm. Table 1 illustrates the relationship between the outcome of the H. pylori eradication and the patients’ demographics (age and sex) and clinical presentations. There was no significant relationship between the age, sex or pattern of clinical presentation among those subjects with successful H. Pylori eradication.
Eighteen subjects were in the seven-day arm, while 29 were in the 10-d arm. The age and sex distributions of the subjects in the two arms are given in Table 2. There was no statistically significant difference in the age and sex distribution or in the rate of successful H. Pylori eradication between the two arms.

DISCUSSION
Infection with H. pylori continues to be a cause for concern, and the search for an optimal therapy continues due to the changing antibiotic sensitivity patterns in different geographic settings. Triple therapy with an antisecretory drug and two antibiotics (amoxicillin, metronidazole or clarithromycin) has often been advocated as the first-line therapy; the choice of the antibiotics varies, depending on local sensitivity patterns[6]. Our study has shown an overall symptom improvement of over 95% and a H. pylori eradication rate of over 87%, which is a little less than the 90% per protocol recommended by WGO guidelines[5]. This rate is also slightly lower than the rates obtained by Sokwala et al[13] in a Kenyan population employing same antibiotics but another PPI (Esomeprazole). However, our rate is better than the 85% reported by Wong et al[14] in their multi-center study of a triple therapy, employing the same antibiotics but with omeprazole in Asians and Africans. Still, it has been reported that, in clinical trials, failure to eradicate H. pylori is approximately 20% after first-line eradication therapy[15]. Antibiotic resistance patterns[10], due most likely to the abuse of drugs as antibiotics, are sold without prescriptions in our setting; this may partly explain our lower efficacy. The current report indicates a resistance of < 5% to tetracycline, < 30% to amoxicillin, < 16% to clarithromycin and 100% to metronidazole[16] in Lagos, Nigeria. This observed eradication rate, in any case, gives us some confidence that eradication was achieved in the majority of our treated patients through the use of this triple therapy combination. Still, in routine practice, post-treatment evaluation is hardly ever performed, contrary to the guidelines and recommendations[6]. The few (13%) patients who failed to respond to this regime were treated successfully with either a sequential therapy[17] or quadruple therapy[5]. Further, the eradication rates did not vary with the age, despite that previous reports[18] have suggested worse outcomes at younger ages. Equally, some reports have indicated that the failure of eradication is more common in the female sex[19]; however our findings did not suggest any gender predisposition. The pattern of clinical manifestation of the subjects had no relation to their outcome, although some reports suggested an association with the subjects’ gastric histology features[20].
We did not find any statistically significant differences in the eradication rates between those treated for 7 d (88.9%) and those treated for 10 d (86.2%), contrary to earlier reports[7]. Similar observations were made in two other reports involving African populations[12,14]. Although no consensus exists for the optimal duration of triple therapy in Africa, it is noteworthy that a number of European guidelines[4] favor 7-d therapies, as opposed to the extended 10 to 14 d treatment in America[21].
We were, however, constrained by our modest subject sample size due to the limited resources available to our investigators. Additionally, we did not investigate the effects of the subjects’ habits, such as smoking or alcohol consumption, on the eradication rate, although some reports[13] have indicated that these habits could affect the outcomes of the eradication treatment. The cost benefit analysis of this triple therapy regime was also not investigated, as this was not included into the study design.
The triple therapy regime, employing a combination of amoxicillin, clarithromycin and rabeprazole, has shown great efficacy and safety in the eradication of H. pylori, demonstrating an average eradication rate of 87.2%. The 10-d treatment duration showed no significant advantage over the 7-d duration, and the outcome was not influenced by the gender or age of the subjects.

COMMENTS
Background
Helicobacter pylori (H. pylori) infection is common in Sub-Saharan Africa, including Nigeria, along with its attendant consequences, including gastric cancer. Several guidelines have been recommended regarding an eradication therapy using a number of regimes. No consensus on such therapies exists in the face of changing anti-microbial sensitivity patterns.

Research frontiers
[bookmark: OLE_LINK46]Although post-treatment tests are recommended to ensure that H. pylori eradication is achieved, this is not often performed by practitioners. There is a need for an evidence-based, safe, and effective treatment regime in a setting with the widespread use of empirical H. pylori eradication.

Innovations and breakthroughs
This randomized trial has demonstrated the efficacy of a rabeprazole, amoxicillin and cIarithromycin triple regime in achieving a high eradication rate; additionally, a 7-d regime was shown to be just as effective as a 10-d regime. The outcomes of the treatment were not influenced by age or gender.

Applications
The study results suggest that the triple therapy, employing rabeprazole, amoxicillin and clarithromycin for seven days, can be used to treat H. pylori infections in Lagos, Nigeria.

Peer review
The article is aim to investigate the efficacy of a triple therapy (comprising of Rabeprazole, Clarithromycin and Amoxicillin) and note factors influencing the outcome as well as document any adverse event. The manuscript is very well-written.
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Figure 1 The clinical features of the study subjects.

















Table 1 Relationship between the patients’ profiles and their outcomes from Helicobacter pylori eradication
	
	Successful eradication

	Yes
	No
	Total number of subjects

	Age of the patient vs eradication outcome

	Age grouping of patient
	0-39 yr
	19
	3
	22

	
	40-59 yr
	14
	1
	15

	
	> 60 yr
	8
	2
	10

	
	Total
	41 (mean age 41 ± 17)
	6 (mean age 48 ± 16)
	

	
	P-value 0.611 (chi square 0.986)

	Gender vs outcome of eradication therapy

	Gender
	Male
	16
	2
	18

	
	Female
	25
	4
	29

	
	Total
	41
	6
	47

	
	P-value 0.582 (chi square 0.072)

	Patients’ clinical presentation vs outcomes of eradication treatment

	Clinical presentation
	Dyspepsia
	34
	3
	37

	
	GERD
	2
	2
	4

	
	GI bleeding
	2
	0
	2

	
	Multiple presentation
	3
	1
	4

	
	Total
	41
	6
	47

	
	P-value 0.088 9 (chi square 6.531)





Table 2 The demographics, clinical features and response patterns of the subjects to the Helicobacter pylori eradication regimes n (%)
	Factor
	Seven-day arm 
	Ten-day arm
	P-value

	
	
	
	

	Age range (means ± SD)
	13-71 (41.56 ± 16.94)
	18-80 (44.93 ± 16.94 )
	 0.504



	Sex
Male
Female
	
6 (33.3)
12 (66.7)
	
12 (41.4)
17 (58.6)
	

 0.581 


	
	

	
	

	Symptomatic improvement
Yes
No

	17 (94.4)
1 (5.6)

	29 (100.0)
0 (0.0)


	0.215



	Successful eradication
Yes
No
	
16 (88.9)
2 (11.1)

	
25 (86.2)
4 (13.8)

	
0.789




Pattern of clinical presentation of the Study subjects 
Dyspepsia	GI bleeding 	GERD	Multiple symptoms	0.79	4.3000000000000003E-2	8.500000000000002E-2	8.500000000000002E-2	